Summary &mdash; Adult Apis mellifera workers were electrophoretically examined in at least 7 enzyme loci. Five loci were found to exhibit polymorphism 
INTRODUCTION
Before 1956, the populations of Apis mellifera L existing in South America were of European origin. In that year, queens of Apis mellifera adansonii (or Apis mellifera scutellata according to Ruttner, 1981) were introduced to the Rio Claro region, State of São Paulo, Brazil. After the accidental escape of 26 African queens, the formation of "Africanized bees" started to occur in the South American continent (Michener, 1975) . These original swarms must have intercrossed with the bees of European origin, since Kerr and Bueno (1970) showed that African and Italian bees were not reproductively isolated. The (Cornuet, 1986; Ruttner, 1986) . Morphometric (Daly and Balling, 1978) , isozymic (Nunamaker and Wilson, 1981) and nuclear and mitochondrial DNA (Hall, 1988; Hall and Muralidharan, 1989; Smith et al, 1989) (Lobo, 1986; Del Lama et al, 1988; Lobo et al, 1989) .
Among the enzyme polymorphisms exhaustively studied in Apis mellifera, MDH, HK and PGM have shown the highest levels of heterozygosity and therefore represent the genetic markers that reveal most clearly the genetic relationships among population clusters in this species. MDH in particular is an informative system showing distinct allelic frequencies in some subspecies of Apis mellifera (Contel et al, 1977; Badino et al, 1983 Badino et al, , 1984 Badino et al, , 1985 Nunamaker et al, 1984) .
Two biochemical markers known for this species, MDH-1 and HK-1, are particularly useful for estimating the level of genetic differentiation between European and Africanized Apis mellifera populations.
The MDH-1 locus has 3 variants, 100, 80 and 65, which exhibit markedly distinct frequencies in Apis mellifera scutellata, Apis mellifera mellifera and Apis mellifera ligustica (see Contel et al, 1977; Badino et al, 1983 Badino et al, , 1984 Badino et al, , 1985 Nunamaker et al, 1984 Four enzyme systems (esterases, phosphoglucomutase, hexokinase and superoxide dismutase) were studied using the Tris-EDTAmaleate-magnesium, pH 7.4 (Spencer et al, 1964) buffer system; the other enzymes were studied in the Tris-citrate, pH 8.0 (Detter et al, 1968) buffer system. Gel and sample preparation and the experimental conditions have been reported in previous papers (Del Lama et al, 1985 Lama et al, , 1988 . Enzyme activity was visualized by the techniques of Harris and Hopkinson (1976) .
RESULTS
Of the gene loci studied, 5 proved to be polymorphic in Africanized populations from Brazil and Central America (Est-1, Est-3, PGM-1, HK-1 and MDH-1). Genetic variation was not observed for Est-1 and HK-1 in the bee samples from Italy and Germany, and for PGM-1 in the Italian bee sample. Table I shows the gene frequencies for these markers. In agreement with previous studies (Del Lama et al, 1988; Lobo et al, 1989) , MDH-1 and HK-1 loci proved to be highly polymorphic in all Africanized bee populations and showed marked differences in relation to the European populations.
However, the Est-1, Est-3 and PGM-1 loci showed low heterozygosity levels. Figure 2 presents a dendrogram constructed using the UPGMA method to illustrate the clustering of African and European populations through the coefficients of genetic similarity (Nei, 1973 (Lobo et al, 1989 (Goncalves et al, 1972 
